and Tahiti are interpreted using maps of potential vorticity (PV) on isentropic surfaces. We focus on extremely abrupt changes in ozone mixing ratio observed at latitudes of 13øN and 23.5øN. Their proximity to strong PV gradients on the 350 K isentropic surface shows that they are associated with crossings of the subtropical tropopause. Small-scale anticorrelations between ozone and carbon dioxide near one of the two ozone transitions indicate tha,t some stratosphere-troposphere exchange does occur in this region. Ozone mixing ratios on the stratospheric side of the subtropical tropopause varied from 50 to 100 parts per billion by volume, a range that is more commonly associated with the midlatitude troposphere and is much less than seen on the stratospheric side of the midlatitude tropopause.
Introduction
Differences in the chemical composition of the stratosphere and troposphere are determined in part by the mass fluxes associated with stratosphere-troposphere exchange. Recent progress in understanding the driving forces behind this exchange and the mechanisms through which it occurs is summarized by Holton et al. [1995] . In midlatitudes, stratosphere-troposphere exchange is typically associated with irreversible eddy phenomena, such as tropopause folds [Danielsen, 1968] , cutoff systems [Bamber et al., 1984] , or stratospheric streamers [Appenzeller and Davies, 1992 ].
In the subtropics, the tropopause cuts steeply across isentropic surfaces in going from near 380 K in the tropics to 300-330 K in midlatitudes. Stratospheretroposphere exchange across the subtropical tropopause break will ordinarily be inhibited by strong potential vorticity (PV) gradients. However, Dessler et al. [1995] have recently used water vapor profiles to argue that some transport of air from the upper tropical troposphere across the subtropical tropopause break into the lowermost stratosphere [see Holton et al., 1995] is likely to occur. Such transport will moisten the lowermost stratosphere because air entering the stratosphere in this way is not freeze-dried by the extremely cold temperatures of the tropical tropopause. However, neither the amount of tropospheric air entering the stratosphere via this mechanism nor the dynamical mechaCopyright 1996 by the American Geophysical Union.
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Data and Analyses
The National Space and Aeronautics Administration an interpolated PV value which is < 2 PVU, the value typically used in midlatitudes.
The measurements also show that the chemical criteria often used to distinguish stratospheric from tropospheric air, based largely on midlatitude tropopause crossings, are inapplicable in the subtropics. On both flights, air which was unambiguously stratospheric from dynamical considerations had ozone mixing ratios consistently < 100 ppbv and had nitrous oxide mixing ratios > 309 ppbv. On both counts, such air would ordinarily be considered tropospheric.
The near-tropospheric mixing ratios of ozone and nitrous oxide in stratospheric air parcels near the subtropical tropopause indicate that their degree of exposure to the ultraviolet wavelengths at which molecular oxygen and nitrous oxide are photolyzed must be exceedingly Ozone is plotted together with interpolated ECMWF PV. Pressure height was inferred from pressure using a scale height of 7.5 kin. Radar height corresponds t,> geometric distano• from sea level over the ocean. ECMWF data in Plate la were linearly interpolated to the flight track from January 28 gridded model output at 0600 and 1200 UT, while the data in Plate lb were interpolated from January 30 model data at 0000 and 0600 UT.
